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M3yHeH IIOJIHMOp(J)H3M M (J)eHOTMIIMHeCKOe pa3H006pa3He rOCTaJIbHOM 3KO(J)OpMbI 
P. longicollis m THnHHHoro xo3HMHa — eBponencKOM panyniKM Coregonus albula L. Bmhb- 
jieHa cjioxcHaa 4)eHOTHnHHecKaa cipyKTypa nonyjiHUHH napa3MTa h Hajimne Mop^ojiora- 
necKH pa3JiHHaiomHXCH rpynnHpoBOK. IIo 3KCTepbepHbiM npH3HaicaM BbmejieHO 4 rpynnw- 
pOBKH, no TpO(J)HKO-penpOflyKTHBHbIM — 3, O^Ha M3 KOTOpbIX o6jiaaaeT CneUH4)HHeCKHMH 
BapHauHMMH npH3HaKOB. CaejiaH bubojx o bhcokom BHyrpHBHaoBOM m BHyrpHnonyjiHUH- 
ohhoh pa3Hopo^HOCTM P. longicollis m cTa6MJiH3MpyiomeM pojim xo3HHHa b npouecce BMJXO- 
o6pa30BaHMM napa3HTa. 


Hcn0Jlb30BaHHe £HCKpeTHbIX npH3HaKOB (|)eHOTHna ZIJ1H XapaKTepHCTHKH 
OTOejibHbix rpynnHpoBOK oco6eH — ojxho m3 hobhx HanpaBjieHHH HCCJie,aoBa- 
hhh npnpoziHbix nonyjiHUMH napa3HTOB pbi6. AHajiH3 pa6oT noKa3biBaeT, hto 
cneKTp rpynn napa3HTOB, BOBJieKaeMbix b HCCJiexiOBaHHH c no3HUHH cj)eHeTH- 
kh nonyjiHUMH, cpaBHHTejibHO uinpoK h oxBaTbiBaeT pa3Hbie CHCTeMaTHHecKHe 
rpynnbi: MOHoreHen, TpeMaTozi, uecTO#, CKpeOHen (llIyjibMaH-Ajib6oBa, 1952; 
OopTyHaTO, 1987; IlyraneB, 1988; EBJiaHOB, 1992; rnneHOK, 1995; AHHKHeBa, 
2000; AHHKHeBa, XapHH, 2003, h £p.). OziHaKO HCCJie,aoBaHHH BbinojiHeHbi Ha 
orpaHHneHHOM MHCJie oOtjCktob; ohh eziHHHHHbi, pa3po3HeHHbi h 4)parMeHTap- 
Hbi. Ozihoh H3 rjiaBHbix npHHHH TaKoro nojioxceHHH HBJineTCH cjia6an pa3pa- 
GoTaHHOCTb BonpocoB SH^ojiorHH napa3HTOB, cTpyKTypbi BH^a, cTpyKTypbi no- 
nyJIHHHH, pOJIH BHyTpHBH^OBblX rpynnHpOBOK B 3BOJHOUHH BHZia, CTpyKTypbi 
nonyjiHHHH, pojiH BHyTpHBH^OBbix rpynnHpoBOK b sbojhouhh BH,aa, MexaHH3- 
Max $0PM006pa30BaHHH (PoHTMaH, Ka3aKOB, 1977; Ope3e, 1987; AHHKHeBa, 
2000). OnpeziejieHHbie TpyzmocTH CBM3aHbi Tarace co c6opoM nepBHHHoro Ma- 
Tepnajia BCJieacTBHe OTcyTCTBHn MemaojiorHH nonyjimjHOHHO-ciieHeTHHecKHX 
Hccjie^OBaHHH napa3HTOB. KpoMe Toro, Bbi6op npH3HaKOB napa3HTOB, npHro#- 
HblX ZIJIH (JieHeTHHeCKHX HCCJie/IOBaHHH, TpeOyeT OOJIbUIHX 3aTpaT CHJI H Bpe- 
MeHH. 

P. longicollis (chhohhm P. exiguus ) — uinpoKO pacnpocTpaHeHHbin napa3HT 
jiococeBHOTbix pbi6 IlajieapKTHKH. TnnHHHbie xo3neBa — cnroBbie pbi6bi njiaHK- 
To4)arH (cnr, pnnymKa). H3BecTHO, hto b pa3Hbix BH,aax xo3neB P. longicollis 
o6pa3yeT oxaejibHbie SKOJiorHnecKHe (jDopMbi, oOjia/iaiomHe cneuH(J)HHecKHMH 
napaMeTpaMH Mop(J)OMeTpHHecKHx npH3HaKOB (HeuiKO, AHHKHeBa, 1980; Ahh- 
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KHeBa, 2000). B BOuoeMax c KpynHon (jDopMon eBponencKon pnnyniKn nojiOBO- 
3pejibie rejibMHHTbi oSnTaiOT bo Bcex pa3MepH0-B03pacTHbix rpynnax xo3HHHa n 
BCTpenaiOTCH b TeneHne Bcero roua (AHnKneBa n jx p., 1983). EnoxnMnnecKnMn 
H UHTOreHeTHHeCKHMH MeTO^aMH BbIHBJieH nOJ!HMOp(|)H3M 5 JlOKyCOB 3H3HMOB 
3CTepa3bi, TpaHCMHHa3bi n 4)oc4)orjnoKOMyTa3bi P. longicollis M3 pauyxcHon (Jdo- 
pejiH Oncorhynchus mykiss (Walbaum) n BbmejieHO 3 THna CTpoOnji, pa3JinHaio- 
mnecn (J)opMOH HjieHHKOB (Hanzelova et al., 1995). 

U,ejib HacTonmero nccjieuoBaHnn — n3yneHne (jDeHOTnnnnecKoro pa3HOo6- 
pa3HH nonyjinunn P. longicollis H3 TnnnnHoro xo3HHHa — eBponencKon pnnym- 
kh Coregonus albula L. B 3auann nccjieuoBaHnn bxo^hjio onpeuejieHne KanecT- 
BeHHoro xapaKTepa npH3HaKOB, BbmejieHne Bapnaunn n aHajiH3 nx BCTpenae- 
mocth, ycTaHOBJieHne ypoBHen cxoucTBa n nepapxnn BHyTpnnonyjmunoHHbix 
rpynnnpoBOK P. longicollis. 


MATEPHAJI M METO^MKA 

MaTepHajiOM ujih uaHHon paOoTbi nocjiyxnjin c6opbi uecTOu H3 KpynHon 
(|)0pMbi eBponencKon pnnyuiKn 03. Ypoc (lOxcHan Kapejinn). OeHOTnnnne- 
CKyio M3MeHHHBOCTb P. longicollis H3ynajiH no npH3HaKaM, npnHaujiexamnM 
K OCHOBHbIM (J)yHKUHOHajIbHbIM CHCTCMaM UeCTOfl: npHKpenHTejIbHOH (CKOJieKC 
n npncocKn) n Tpo4)HKO-penpoayKTHBHOH (nojiOB03pejibie hjichukh, ceMeHHn- 
KH, HHHHHK). BbIHBJIHJIH HajIMHHe UnCKpeTHbIX npH3HaKOB. Ha3BaHMe Kaxcuoro 
npH3HaKa KOflnpoBajiocb OyKBeHHbiMn cnMBOJiaMn, cocTaBJieHHbiMM H3 Hanajib- 
Hbix 6yKB jiaTHHCKoro Ha3BaHHH npn3HaKa, Bapnaunn o6o3HaneHbi kouom npn- 
3HaKa n nopn^KOBbiM HOMepoM Bapnaunn. PeanbHOCTb BbmejieHHbix Bapnaunn 
npn3HaKOB npoBepnjin Ha xcnBbix uecTOuax. Flo nacTOTe BCTpenaeMOCTn Bapna¬ 
unn npn3HaKOB 6buin paHXcnpoBaHbi no KJiaccaM: ot 1 jxo 10 % — peuKne 
(I Kjiacc), 11—30 — MajionncjieHHbie (II), 31—50 — oGbiHHbie (III), 51—70 — 
cyOuoMnHnpyiomne (IV) n 6o;iee 71 % — uoMnHnpyiomne (V). ,ZJjih aHajin3a 
coneTaHnn Bapnaunn npn3HaKOB npnMeHnjin uByxMepHyio cncTeMy KOopunHaT 
(PemeTHnKOB, 1980). B3anMOCBH3b npn3HaKOB BbiHBJiHJin c noMombio 4 mcto- 
UOB CTaTncTnnecKoro aHann3a: KaTeropnnHoro — jxj m oueHKn He3aBncnMOCTn 
npn3HaKOB, KoppejinunoHHoro — jijih oueHKn cxoucTBa conpnxeHHbix nap npn- 
3HaKOB, paHroBon Koppejinunn — ujih oueHKn napHon 3aBncnMoc™ Mexcuy 
npn3HaKaMn n KJiacTepHoro — ujih oueHKn pa3HopouHOCTn (f)eHoranoB (Apn- 
pn, SfceH, 1982). Bcero 6buio n3yneHO 145 3K3. nojiOB03pe;ibix uecTOu, co6- 
paHHbix euMHOBpeMeHHO b aBrycTe 1964 r. n3 50 3K3. pnnyuiKn pa3Horo B03- 
pacTa (0+—4+), pa3Mepa (AC = 12.7—29 cm), Beca (21—270 r) n nojia (caMUbi 
n caMKn). 


PE3YJIbTATbI 

B pe3yjibTaTe n3yneHnH MopcjDOJiornn P. longicollis 6buio ycTaHOBjieHO Ha- 
Jinnne Tpex fyopu CKOJieKca: JiaHueTOBnuHon Ski, nupoBnuHon Sk2 n 6yjiaBO- 
BnuHon Sk3 n Tpex TnnoB pacnojioxceHnn npncocoK: SI — uop30BeHTpajibHO, 
S2 — nepeKpecTHO 4)poHTajibHO-JiaTepanbHO n S3 — nepeKpecrao unaroHajibHO 
(pnc. 1, 2). no (|)opMe nojiOB03pejibix HJieHnKOB BbmejieHO 4 Bapnaunn: kopotk- 
ne mnpoKne PI, KBaupaTHbie P2, yujinHeHHbie (cyOKBauparabie) P3 n uJinHHbie 
P4, KOTopbiM cooTBeTCTBOBajio 4 Tnna CTpoOnji: Strl, Str2, Str3 n Str4. no 4>op- 
Me ceMeHHnKOB 6buio BbiuejieHO 2 Bapnaunn: OBanbHbie Tel n OKpyrjibie Te2 n 
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Phc. 1. OopMa cKOJieKca P. longicollis. 

1 — jiaHueBHflHaa Ski, 2 — aapoBH^Haa Sk2, 3 — SyjiaBOBHflHaa Sk3. 

Fig. 1. P. longicollis scolex shapes. 


HBa rana hx pacnojioxceHHH: iuiotho npnxaTbie jipyr k npyry 77 h pa36pocaH- 
Hbie T2. Flo (J)opMe nonacTeii HHHHHKa — 4 BapnaimH: ynnomeHHaH 01, OKpyr- 
Jian 02, BbicoKaa 03, oneHb njiocKaa 04 (pnc. 3). 

BcTpenaeMOcrb oraejibHbix BapnaiiHH BapbnpoBajia ot 2 ;io 90 %. no xapax- 
Tepy nacTOTHoro pacnpejiejieHHH ohh npHHajuiexcajiH k 5 KjiaccaM: noMHHaHT- 
Hbie (V icjiacc) — CKOjieicc Sk2, HjieHHK P2 h ceMeHHHKH Te2; cy6noMHHaHT- 
Hbie (IV) — npncocKH SI, ceMeHHHKH T2 h hhhhhk 01; oObiHHbie (III) — ce¬ 
MeHHHKH Tl, hhhhhk 02; MajioHHcneHHbie(II) — ckojickc Ski, npncocKH S2 h 
S3, HJieHHK P3, ceMeHHHKH Tel; peflKHe (I) — ckojickc Sk3, hjichhkh PI h P4, 
HHHHHK 03 H 04 (pHC. 4). 

no OKCTepbepHbiM npH3H3KaM (4>opMa CKOJieKca Sk, ran pacnojioxceHHH 
npncocoK S, h <J)opMa hjichhkob P) 6mjio oOHapyxceHO 20 coneTaHHH BapnauHH. 
HanOojiee pacnpocTpaHeHO h xapaKTepHO hjih Been oco6eft P. longicollis com era- 
HHe HflpOBHflHOH (jlOpMbl CKOJICKC3 C JI0p30BeHTpaJIbHbIMH npHCOCK3MH. JlaHHe- 
TOBHaHaH (J)opMa CKOJieKca co BceMH TpeMH THnaMH pacnojioxceHHH npncocoK 
BCTpenajiacb y rejibMHHTOB c TpeMH (JjopMaMH hjichhkob. ByJiaBOBHflHaH (jiopMa 
CKOJieKca OTMeneHa TOJibKO y oco6eii c KBanparabiMH h kopotkhmh iuhpokhmh 
HJieHHK3MH, a 0C06h C HJIHHHbIMH HJieHHK3MH HMeJIH TOJibKO HapOBHJIHyiO (J)Op- 
My CKOJieKca. 





Phc. 2 . THnw pacno.Jio)KeHHH npHcocoK P. longicollis. 

1 — ^op30BeHTpajibHo S,l, 2 — nepeKpecTHo <J)poHTa;ibHo-;iaTepajibHo S2, 3 — nepeKpecTHo anaroHa^bHo S3. 

Fig. 2 . Sucker arrangement types in P. longicollis. 
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Phc. 3. BapHauHH TpocJjHKO-penpo^yKTHBHbix npn3HaKOB P. longicollis. 

P — (JjopMbi HJieHHKa: PI — KopoTKaa iimpoKaa, P2 — KBanpaTHaa, P3 — yzuiHHeHHan (cySKBaapaTHan), P4 — 
.zuiHHHaa; T — THnbi pacnojio)KeHH5i ceMeHHHKOB: T1 — ruiOTHbift, T2 — pbixjibm; Te — (JjopMbi ceMeHHHKOB: 
Tel — oBajibHaa, Te2 — oKpyrjiaa; 0 — 4>opMbi jionacTeft BHHHHKa: 01 — yruiomeHHan, 02 — oKpyrjian, 03 — 

BbicoKan, 04 — oneHb iuiocKaa. 

Fig. 3. Variations of feeding and reproductive features in P. longicollis. 

HO TpO(J)HKO-penpOAyKTHBHbIM IipH3HaKaM (HJieHHK, CeMCHHHKH, HHqHHK) 
BbiHBJieHO 19 coneTaHHH BapHauHH. Han6ojibinee hhcjio coneTaHHH Bapnaunn 
penpoztyKTHBHbix npn3HaKOB 6bijio xapaKTepHO jxj m hjichhkob P2 h P3. ,H,omh- 
HHpoBajiH 1—2 coneTaHHH, ocTajibHbie 6buin peztKne n MajiOMncjieHHbie. Han- 
6ojiee nacTO BCTpeqajincb coneTaHHH: hjichhk P2 , ceMeHHHKH 77, T2 , Te2 n 
HH4HHK 01. Oco6h C TaKHM COHCTaHHeM BapnaifUH npH3HaKOB COCTaBHJIH 6o- 
jiee 70 % o6men hhcjichhocth bh6opkh 
rejIbMHHTOB. 

BbiHBjieHa B3anMOCBH3b 6 nap npn3Ha- 
kob. 3 napbi npn3HaKOB (cf)opMa qjieHHKa 
P n 4)opMa CKOJieKca Sk , (J)opMa qjieHHKa 
P n ran pacnojioxceHHH npncocoK S, ran 
pacnojioxceHHH ceMeHHKOB T n nx 4>op- 
Ma Te) OKa3ajiHCb He3aBncnMbi (cm. Ta6- 
Jinuy). 


Phc. 4. rpa<i>H4ecKoe H3o6paxceHHe nacTOT Bapna- 
Uhh (%) P. longicollis. 

Fig. 4. Graphic representation of P. longicollis variati¬ 
on frequencies (%). 
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Pe3yJIbTaTbI OIXeHKH He3aBHCHOMOCTH H B3aHMOCBH3H npH3HaKOB P. longicollis 
Results of estimating independence and interrelationship of P. longicollis features 



FlpHMeHaHHe. B BepxHeft CTpoxe Ha nepeceneHHH npH3HaKOB npeflCTaBjieHO 3HaneHHe KpHTepHH XH-KBaa- 
paT (vr). b CKo6Kax — ypoBeHb 3HanHM0CTH win p b , b HH>KHeH CTpoxe — BejiHHHHa paHroBoro K03(J)4> H U HeHTa 
KOppeJIHUHH CnHpMeHa — p, B CKOdKaX — ypoBeHb 3HaHHMOCTH p. 3HaHHMafl 3aBHCHMOCTb H B3aHMOCBH3b 
npH3HaKOB noanepKHyTbi. 


no xapaKTepy B3anMOCBH3n BbmejieHO 3 ypoBHfl conpJDKeHHOcra BapnaijHH. 
K 1 npHHaaJiexcajiH BapHaijHH c HanOojiee bhcokhmh noKa3aTejiHMH B3aHMOCBH- 
3n — ot 60 jx o 100 %, ko 2 — co cpeaHHMH noKa3aTe;iHMH — ot 30 ao 60 % 
h 3 — c HH3KHMH noKa3aTejniMH — jxo 30 %. AHajiM3 nonapHoro cpaBHeHHH 
BCTpenaeMocTH BapnaijHH CKOJieKca Sk c ranoM pacnojioxeHHH npncocoK S, 
noKa3aji, hto bmcokhh ypoBeHb xapaKTepeH TOJibKO oaHOMy coneTaHHio — 
aapoBHflHOH (J)opMe CKOJieKca Sk2 h £0p30BeHTpajibH0 pacnojioxceHHbiM npH- 
cocKaM SI. npw nonapHOM cpaBHeHHH (J)opMbi njieHHKa P c Bapnau,HHMM pe- 
npoztyKTHBHbix npH3HaKOB (ranoM pacnojioxceHHH ceMeHHHKOB T\ hx (J)op- 
moh Te h (J)opMOM iionacTen nmmiKa O) B3aHMOCB5i3H hjichhkob PI pacnajmcb 
Ha 2 rpynnbi: c bmcokhmh noKa3aTejmMH — 3 napbi BapnauHH (77—77, Pl—Te2 

H PI—04) H HH3KHMH — BCe OCTaJIbHbie. B3aHMOCB5I3H HJieHHKOB, HMeK)III,HX 
ztpyryio (JiopMy ( P2\ P3 , P4), 6buiH npejtCTaBJieHbi bccmh TpeMH ypoBHHMH h 
HM ejiH BbicoKHe K03(J)4)HUHeHTbi cxojiCTBa: r ( P2 , P3) = 0.84, r ( P3 , P4) = 0.82, 
r ( P2 , P4) = 0.62. CpejtH noKa3aTejien B3anMOCBH3H Mexcay BapnaijHHMH Heno- 
cpeztCTBeHHO caMHx penpoztyKTHBHbix npH3HaKOB (7 —O h Te—O) TOJibKO 2 co- 
HeTaHHH (ceMeHHHKH OBaJIbHOH (|)OpMbI H OHCHb nJlOCKaH (j)OpMa JIOnaCTeH HHH- 
HHKa Tel—04 h ceMeHHHKH OKpyrjion (|)opMbi h ynjiomeHHan (jjopMa hhhhh- 
Ka Te—OI) HMejiH bmcokhh ypoBeHb B3aHMOCBH3H. CaeayeT OTMeTHTb, hto, He- 
cmotph Ha OTcyTCTBHe cbh3h Me^Kay thhom pacnojioxceHHH ceMeHHHKOB h hx 
( jjopMOH, oOHapyxeHa jtocTaTOHHO BbicoKan B3aHMOCBH3b Mexcjty TpeMH npH3Ha- 
KBMH! THnOM pacnOJIOXeHHH ceMeHHHKOB r, HX (j)OpMOH Te H (j)OpMOH JIOna¬ 
CTeH HHHHHKa O. nJIOTHO paCnOJIO^KeHHbie ceMeHHHKH CBH3aHbI C HX OBaJIbHOH 
(jjopMOH h oneHb njiocKHMH JionacTHMH HHHHHKa ( Tl—Te—04 ), a pbixjio pacno- 
JIO^eHHbie ceMeHHHKH CBH3aHbI C HX OKpyrJIOH (JjOpMOH H ynJIOmeHHbIMH JIO- 
nacTHMH HHHHHKa ( T2—Te2—01 ). Koac^^HUHeHT KoppejinijHH Mexcjty HaMH pa- 
BeH 0.72. 

KjiacTepHbiH aHajiH3 oco6en no SKCTepbepHbiM npH3HaKaM ((jjopMe CKOJieKca 
Sk, rany pacnojioxeHHH npncocoK S, h $opMe hjichhkob P) no3BOJiHJi BbmejiHTb 
4 KJiacTepa b CTpyKType cxojiCTBa oco6en. 1-ft KJiacTep BKjnonaji 35 % ocoOen. 
no nacTOTaM BCTpenaeMOCTH BapnaLtHH y hhx jiOMHHHpoBajm HjtpoBHjtHan (|)op- 
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Pnc. 5. Pe3yjibTaTbi KJiaciepHoro aHajiim BbiOopKH P. longicollis no 3KCTepbepHbiM npn3HaKaM ( Sk, 

£ P). 

Fig. 5. Results of clustering the P. longicollis sample by external features (Sk, S, P). 


Ma CKOjieKca Sk2, £0p30BeHTpajibHbiH run pacnojioxceHHH npncocoK SI h KBa jx- 
paraan (J>opMa HJieHHKa P2. BapHauHH SI BHecjia HaHOojibiiiHH BKjia# b cxo^ct- 
bo oco6en (33 %), y BapHauHH Sk2 — nyTb MeHbniHH BKjia/t (27 %). 2-h KJiac- 
Tep, BKJTlOHaiOlltHH 20 % 0 C 06 eH, nOKa3aJl O^HHaKOBblH H HaHSojIbUIHH BKJiaa 
B HX CXO^CTBO Sk2 H SI. K03(J)(J)HUHeHT KOppejIHIJHH MeXC^y 3THMH KjiacTepaMH 
Kax nepeMeHHbiMH BejiHHHHaMH no 3HaneHHHM nacTOT BCTpenaeMOcra Bapna- 
Uhh 3KCTepbepHbix npn3HaKOB paBeH 0.6, hto yKa3biBaeT Ha cxo^ctbo 55 % oco- 
6en Bbi6opKH. 3-h Kjiaciep Taxxce co,ztepxcaji oco6en c h^pobh^hoh (Jdopmoh cko- 
jieKca Sk2, ho c HHbiMH ranaMH pacnojioxceHHH npncocoK — nepeicpecTHO 
4>poHTajibHO-jiaTepajibHO S2 h ^HaroHajibHo (J>poHTajibHO-jiaTepajibHo S3 h pa3- 
jihhhoh (J)opMOH HjieHHKOB ( PI, P2, P3). 4-h Kjiaciep HanSojiee cBoeo6pa3eH no 
4>opMe rojioBHoro KOHua n BKjnonaji oco6en c jiaHueTOBH^HOH (Jdopmoh ckojick- 
ca Ski n BceMH TpeMH ranaMH pacnojioxceHHH npncocoK SI, S2, S3. Flo npe^- 
CTaBJieHHOCTH 0 C 06 en C pa3HbIMH (J)OpMaMH HjieHHKOB OH CXO^eH C TpeTbHM 
KjiacTepoM (pnc. 5). Flo cyMMe BKjia^OB Bapnaunn OKCTepbepHbix npn3HaKOB b 
cxoacTBO oco6en bo Bcex KjiacTepax ^oMHHHpoBajiH Sk2 n SI (94.2 n 74.5 % co- 

OTBeTCTBeHHO). 

KjiacTepHbiit aHajiH3 BbiOopKH no coBOKynHoc™ TpocJ)HKo-penpoayKTHB- 
Hbix npn3HaKOB (P, T, Te, O) bmhbhji b CTpyKType cxoacTBa oco6en 3 KJiacTe- 
pa (pnc. 6). 1 -h KjiacTep (17 % ot o6men BbiOopKH) o6pa30Bajm oco6n, Han6o- 
Jiee cxo/tHbie kopotkoh mnpoKon (J)opMon HJieHHKa PI , njioTHO pacnojioxeH- 
HblMH CeMeHHHKaMH T1 OBaJlbHOH (J)OpMbI Tel H OneHb njlOCKHMH JlOnaCTHMH 

HHHHHKa 04. 2-h (41 % — uecToabi c KBa^parabiMH h cySKBa^paTHbiMH Hjie- 
HHKaMH P2 n P3 njioTHO pacnojioxceHHbiMH CeMeHHHKaMH T1 oKpyrjiOH (J)op- 
mm Te2 h ynjiomeHHbiMH jionacraMH HHHHHKa 01. 3-h (42 %) — uecTo^bi 
C pa3HbIMH (J)OpMaMH HJieHHKOB, pbIXJlO pacnOJIOXCeHHbIMH CeMeHHHKaMH T2 
OKpyrjiOH (J)opMbi Te2 h TpeMH BapnauHHMH (J>opMbi jionacTen HHHHHKa 01, 02, 
03. EcJIH HCXO^HTb H3 CyMM BKJia^OB BapHauHH npH3HaKOB B cxo^ctbo oco6en, 
to HaHOojibiiiHH BKjiaa BHecjiH oKpyrjian (J>opMa ceMeHHHKOB Te2, ran pac- 
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Phc. 6. Pe3yjibTaTbi KjiacTepHoro aHajiim Bbi6opKH P. longicollis no TpocJjHKO-penpo^yKTHBHbiM npn- 

3HaxaM (P, T, Te , O). 

Fig. 6. Results of clustering the P. longicollis sample by feedding and reproductive features ( P, T\ 

Te , O). 


nojioxeHHH ceMeHHHKOB 77 h 4>opMa JionacTen RHHHHKa 01 (69, 46 h 39 % 

COOTBeTCTBeHHO). 


OBCy*aEHHE 

H3yHeHHe mop^ojiothh P. longicollis — ihhpoko pacnpocTpaHeHHoro napa3H- 
Ta cnroBbix pbi6 H3 THnnHHoro xo3HHHa — eBponencKOH pnnyiHKH 03. Ypoc 
(KapeJIHH) BblflBHJIO KaneCTBeHHblM XapaKTep H3MCHHHBOCTH npH3HaKOB, hto 
n03BOJIHeT OTHeCTH 3TOT BH# K IIOJIHMOp(|)HbIM. ConocTaBJieHHe nOJiyneHHblX 
HaMH ^aHHbix c onucaHHStMH h pncyHKaMH pa3Hbix bhaob npoTeoue(j)ajnocoB H3 
pbi6 no^oTp^a Salmonoidei (Ope3e, 1965), Korapbie b HacTonmee BpeMH npn- 
3HaHbi cHHOHHMaMH P. longicollis (Scholz, Hanzelova, 1998), noKa3biBaeT, hto 
BbmeJieHHbie HaMH BapnauHH 6bijih 3aperHCTpHpoBaHbi b cnre Coregonus lavare- 
lus 03ep KapejiHH, ceBepoaMepnicaHCKOH pnnymKe Coregonus artedi , pa^yxcHOH 
4>opejiH Oncorhynchus my kiss LJeHTpajibHOH EBponbi, OMyjie Coregonus autumna- 
lis 03 . EaHKaji h ihhpoko pacnpocTpaHeHbi b apeajia BH#a. 

M3yHeHHbie HaMH npH3HaKH P. longicollis npHHaflJiexaT k ochobhhm 4>yHK- 
UHOHajibHbiM KOMnjieKcaM uecTOA: npHKpenHTejibHOMy h TpocjDHKO-penpoAyK- 
THBHOMy H XapaKTepH3yiOT KaK BHeiXIHIOIO MOp4>OJIOrHIO reJIbMHHTOB, TaK H HX 
BHyTpeHHioio opraHH3auHio. KanecTBeHHbiH xapaKTep h3mchhhbocth npn3Ha- 
kob, pa3Hoo6pa3He BapnauHH h ihhpokhh cneKTp hx coneTaHHH onpe^ejiHiOT 
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4>eHOTHnHHecKyio paBHopo^HOCTb nonyjinijHH P. longicollis, a nacTOTHoe pac- 
npeziejieHHe oxaejibHbix BapHaijHH — ee cTpyKTypy. AHajiH3 BCTpenaeMOCTH h 
nacTOTHoro pacnpe^ejieHHH BapnauHH npH3HaKOB P. longicollis noKa3biBaeT, hto 
b CTpyKType (JjeHOTHnHHecKoro pa3HOo6pa3HH HCCJieflOBaHHOH HaMH nonyjin- 
UHH ZlOMHHHpyeT H CyOflOMHHHpyeT TOJIbKO OflHa H3 BapHaUHH IlpH3HaKOB, HTO 
CBHaeTejibCTByeT o xcecTKOH peryjinijHH xo3hhhom hopmbi peaKUHH napa3HTa. 
OziHaKO uiHpoKHH cneKTp coneTaHHH BapnauHH npH3HaKOB noBbiuiaeT pa3- 
HopoziHOCTb nonyjiHUHH. npHMeHeHHe MaieMaraHecKHX mctoziob no3BOJiHJio 
o6i>eziHHHTb oco6eH b 4 rpynnbi no 3KCTepbepHbiM npn3HaKaM n b 3 rpynnbi 
no Tpo(J)HKO-penpo^yKTHBHbiM npH3HaKaM, cBH3aHHbix nepexoziHbiMH (JjopMa- 
mh. Hepapxnn rpynnnpoBOK HeceT onpeaejieHHyio (JiyHKUHOHajibHyio Harpy3Ky 
n MOxceT 6biTb npeacTaBJieHa b BH^e TypeccoHOBCKnx pnziOB, HJieHbi KOTopbix 
(J)H3HOJiornHecKH pa3HOKaHecTBeHHbi h (J)yHKUHOHajibHO Heo^H03HaHHbi. Tax, 
KJiaCTepHblH aHaJIH3 Tpo4)HKO-penp0^yKTHBHbIX npH3HaKOB BbiaeJIHJI B 1-M KJia- 
CTepe 2 no^rpynnbi oco6en, oziHa H3 kotopmx cc|)opMHpoBaHa CTpo6njiaMH c ko- 
pOTKHMH UIHpOKHMH HJieHHKaMH PI , BTOpafl — CTpo6HJiaMH C KBa^paTHblMH 
HjieHHKaMH P2 ; 2-h n 3-n KJiacTepbi BKjnonaiOT pwbi H3 Tpex nozupynn oco6en: 
CTpo6nJI C KBaapaTHbIMH HjieHHKaMH P2 , CTpo6HJI C Cy6KBaapaTHbIMH (yZUIHHeH- 
HblMH) HjieHHKaMH P3 H CTpo6HJI C flJIHHHbIMH HjieHHKaMH P4 , pa3JIHHaK)IHHXCH 
COHeTaHHHMH BapnaUHH npH3HaKOB CeMeHHHKOB H HHHHHKa. IlOZlTBepxmeHHeM 
TOHKH 3peHHH O (jjyHKIJHOHaJIbHOH He0JIH03HaHH0CTH TpO(J)HKO-penpO,IiyKTHB- 
Hbix rpynnnpoBOK P. longicollis cjiyxcHT H3yneHHe rocTajibHoro nojiHMop(|)H3Ma 
jieHTeuoB B. H. Ope3e. CorjiacHO ero jjaHHbiM (Ope3e, 1977, 1987), H3MeHe- 
hhh BHyTpeHHeH mop4)ojiothh JieHTeuoB, pa3BHBaiomHec5i npn He6jiaronpHHT- 
Hbix Tpo(j)HHecKHx ycjiOBHHX, npHBO^HT k ocjia6jieHHio jiBHraTejibHOH h penpo- 
ayKTHBHOH (JiyHKUHH ctpo6hji h conpoBoxcjjaiOTCfl CHHxceHHeM noKa3aTejien Bbl- 
xcHBaeMOCTH, TeMna Mop(f)oreHe3a h cpokob xch3hh uecTOfl. 

no xapaKTepy h3mchhhbocth (HHCJiy nojiHMopcjjHbix npH3HaKOB h hx Bapna- 
Uhh, ypOBHio H3MeHHHBOCTH h B3aHMOCBH3H Mexcay npH3HaKaMH) P. longicollis , 
npHHaflJiexcamHH k xojioziHOBOziHOMy apKTHHecKOMy (JiayHHCTHHecKOMy KOMn- 
Jiexcy (IIIyjibMaH, 1958), 3HaHHTejibHO npeBoexojiHT Proteocephalus osculatus — 
napa3HTa o6biKHOBeHHoro coMa Silurus glanis L., ejiHHCTBeHHoro eBponencKO- 
ro npeflCTaBHTejin apeBHero h TenjiojnoSHBoro ceMencTBa comobhx (AHHKHeBa, 
XapHH, 2003). 

BHyTpHBHaoBoe pa3HOo6pa3He P. longicollis conociaBHMO c bmcokhm nojrn- 
MOp(J)H3MOM HX X03HCB, KOTOpOe BbICTynaeT KaK MexaHH3M nO^^epXCaHHH 3KOJIO- 
THnecKoro pa3HOo6pa3HH h 6ojiee nojiHoro ocbochhh HeBbicoKOH no OnoMacce 
H H3MeHHHBOH no Ce30HaM KOpMOBOH 6a3bl pbl6 CeBepHbIX BOflOeMOB (nOTanO- 
Ba, 1978; PemeTHHKOB, 1980). nojiyneHHbie HaMH aaHHbie no3BOJiHiOT cnmaTb, 
HTO pa3H006pa3He BHyTpHBH^OBblX (|)OpM P. longicollis HBJIHeTCH OTBeTOM Ha Bbl- 
COKyiO 3KOJIOTHHeCKyiO H3MeHHHBOCTb X03HCB. 

B uejiOM npoBeaeHHoe HaMH Hccjie^OBaHHe noKa3biBaeT, hto b npouecce bh- 
Zl006pa30BaHHH P. longicollis H (|)OpMHpOBaHHH TOCTaJIbHblX 3KO(J)OpM B3aHMO- 
ZieiicTByiOT 2 pa3HOHanpaBJieHHbix MHKpo3BOJiiouHOHHbix (JjaKTopa: BbicoKan re- 
HeTHHecKan H3MeHHHBOCTb napa3HTa, KOTopan npoHBJineTCH b nojiHMop(J)H3Me, 
BbICOKHX HHflHBH^yaJIbHblX 3HaneHHHX (|)eHOTHnHHeCKOH H3MeHHHBOCTH H MHO- 
TOHHCJieHHblX KOMOHHaUHHX npH3HaKOB, H CTa6HJIH3HpyiOIHHH OT6op nozi B03" 
ZieHCTBHeM xo3HHHa, onpe^ejmiomHH ^OMHHHpoBaHHe b nonyjiHUHH napa3HTa 
HeOojibinoro nncjia 4)eHOTHnoB. 
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POLYMORPHISM AND STRUCTURE OF THE POPULATION 
OF PROTEOCEPHALUS LONGICOLLIS ZEDER, 1800 
(CESTODA: PROTEOCEPHALIDAE) IN THE VENDACE COREGONUS ALBULA L. 

L. V. Anikieva, V. N. Kharin, E. N. Spector 
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SUMMARY 

Polymorphism and phenotypic diversity of a hostal ecoform of Proteocephalus longicollis 
from its typical host, the vendace, Coregonus albula L., were studied. A complex phenoty¬ 
pic structure of the parasite population and presence of morphologically different grou¬ 
pings were revealed. We distinguished four groupings based on the external characters and 
three groupings based on the feed and reproduction features; among latter groupings one 
has very specific variations of features. We conclude that P> longicollis has high intraspecific 
and intrapopulation heterogeneity, and the host plays a stabilising role in the parasite spe¬ 
cies formation. 
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